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Abstract of JP51 60592 

PURPOSE:To avoid a temperature rise of a 
rack device even if a fan of a rack is stopped 
by providing a fan for discharging obliquely 
backward and upward at each rack, and 
disposing a rack of a front face side and a rack 
of a back face side in a ununiform installation 
height longitudinally separately at a 
predetermined distance. 
CONSTITUTION: When each rack fan 15 and 
a housing fan 17 are rotated, the air introduced 
from vent windows 18, 19 of a front surface 
door 12 and a back surface door 13 are 
introduced through the inside of a doors into 
each rack 14, discharged obliquely backward 
and upward, and externally discharged 
through a vent window 16 at an upper end of 
the door 13 by using the fan 17. Heat 
generated from the respective racks 14 is 
conveyed out of a housing 1 1 by the air flow to 
prevent a temperature rise of each rack 14 in 
the housing 1 1 . If the fan 15 is stopped due to 
a trouble, the rack 14 of its back surface side 
opposed to the rack is ununiform in its 
installation height, and hence a temperature 
rise due to warm air of the device in the rack 
does not occur. 
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(54) (TITLE OF THE INVENTION) Rack Mount Mounting 
System 

(57) (Abstract) (Constitution) The rack mount mounting 
system according to the present invention is characterized 
by the provision of a rack fen 15, for exhausting air to the 
diagonal upwards direction to the back of each rack 14, 
when racks 14 are installed in a. plurality of ranks in the 
vertical direction with the front surfaces thereof facing 
towards the outside on both the front side and the back side 
of a housing 1 1, and the disposition of said front side racks 
14 and said back side racks 14 with a specific dimensional 
spacing in the front-back direction, and with the installation 
heights thereof offset from each other. 
[Effects] Even when a rack fan 15 within a given rack 14 
fails and stops, the temperature is not increased by the 
heated air of the device within the rack for which the rack 
fan has stopped because the rack that is facing that rack is 
installed with an offset in respect to height so that the 
heated air exhausted from the rack on the facing side does 
oot flow into the rack for which the fan has stopped 
Consequently, in the housing according lo the rack mount 
mounting system as set forth in the present invention it is 
possible to avoid increases in temperature of the devices in 
the rack, even when a rack fan stoppage has occurred, 
thereby making it possible to avoid problems such as 



deterioration of electronic components and malfunctions of 
devices. 



[TNSERT FIGURE] 

12: Front door 

14: Rack 

1 1 : Housing 

17: Housing fan 

16: Ventilation window 

14: Rack 

13: Back door 

15: Rack fan 



(Patent Claims) 

[Claim 1J A rack mount mounting system wherein, when a 
plurality of ranks of racks are installed on both the front 
side and the back side of a housing in the vertical direction, 
with the front surfaces thereof facing towards the back, a 
fan for exhausting air in the diagonal upwards backwards 
direction is installed in each rack, where the racks on the 
front side and the racks on the back side are disposed with a 
specific dimensional spacing therebetween in the front- 
back direction, and with the installation heights thereof 
offset from each other. 
[Detailed Explanation of the Invention] 
(0001) 
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[Field of Industrial Utilization] The present invention 
relates to rack mount mounting systems in housings, such 
as in instrument control panels in a variety of different 
plants. 
(0002] 

[Prior Art) Conventional ry, when racks are installed in a 
plurality of ranks on both the front side and the back side of 
a housing, the mounting is performed as shown in Fig. 2. 
That is, the heights of a plurality of racks 4 are lined up, 
with the front surfaces thereof facing the respective front 
door 2 and back door 3 of a housing I, and are disposed 
stacked on top of each other with a specific dimensional 
spacing in the front-back direction. A rack fan 5 for 
exhausting air in the diagonal upwards direction towards 
the back is equipped in each of the racks 4, and a housing 
fan 7, for exhausting air through a ventilation window 6 
that is equipped at the top edge part of the back door 3, is 
provided at the top part within the housing I. Moreover, 
ventilation windows 8 and 9 are provided at each of the 
bottom parts of the front door 2 and back door 3. 
[0003 ) When each of the rack fans 5 and the housing fan 7 
are rotating, the air that flows in through the ventilation 
windows 8 and 9 of the front door 2 and the back door 3 
enters into each of the racks 4, as shown by the arrows, 
through the inside of each of the doors, and is exhausted in 
the upwards diagonal direction towards the back by the 
rack fans 5 to flow towards the top in the space between the 
front side racks and the back side racks to pass through the 
ventilation window 6 at the top edge part of the back door 3 
to be exhausted to the outside by the housing fan 7 that is 
installed at the top part within the housing I. This airflow 
conveys the beat that is generated in each of the racks 4 to 
the outside, thereby preventing increases in temperature in 
each of the racks 4 within the housing I . 
(0004] However, there has been a shortcoming in that, if 
there were a failure causing the rack fan 5 in a rack 4 at the 
lowest rank on the front side, for example, to stop, the 
heated air that is expelled by the rack fan 5 of the rack 4 on 
the bottommost rank on the back side at the same level as 
that rack 4 will flow into the rack 4 at the bottommost rank 
at the front side for which the rack fan 5 is stopped, as 
shown by the dash line arrow, so that the devices within 
that rack will be heated instead. 
[0005] 

fProbJem Solved for the Present Invention] In consideration 
of the aforementioned shortcoming in the conventional 
technology, the object of the present invention is to provide 
a rack mount mounting system that can prevent increases in 
temperature in the devices within a rack, without heated air 
flowing into the rack, even when a failure has occurred in 
the rack fan 
[0006] 

[Means for Solving the Problem] The rack mount mounting 
system according to the present invention is characterized 
in that a plurality of ranks of racks are installed on both the 
front side and the back side of a housing in the vertical 
direction, with the front surfaces thereof facing towards the 
outside, a fan for exhausting air in the diagonal upwards 
direction towards the back is installed in each rack, where 
the racks on the front side and the racks on the back side 
are disposed with a specific dimensional spacing 



therebetween in the front-back direction, and with the 
installation heights thereof offset from each other 
[0007) 

[Effects] In the rack mount mounting system as set forth in 
the present invention, the heated air is exhausted in the 
upper diagonal direction towards the back by each rack fan 
and flows to the top part of the housing by the chimney 
effect of the space between the front side racks and the 
back side racks, to be exhausted to the outside through the 
housing fan. Given this, even if a failure were to occur 
causing a given rack fan to stop, there is an installation 
height offset between that rack and the facing rack so that 
the exhaust by the rack fan [of the facing rack) does not 
flow into the rack for which the aforementioned fan has 
stopped, and thus there is no increase in temperature of the 
devices within the rack due to the heated atr 
[0008] 

[Embodiments] The present invention will be explained in 
detail below based on the example of embodiment shown 
in the figure. 

[0009] Fig. I illustrates one example of embodiment of a 
rack mount mounting system as set forth in the present 
invention. In Fig I, a plurality of racks 14, with the front 
surfaces (hereof facing the front door 12 and back door 13 
of a housing 1 1 are disposed stacked on top of each other 
so that the racks 14 on the front side are disposed in 4 ranks 
at a hcighl wherein the highest rack 14 thereof is in 
proximity to the ceiling of the housing 1 1, and the racks 14 
on the back side are disposed in 4 ranks with heights that 
are otTset essentially one half rack unit heights lower than 
the racks on the front side, with a specific dimensional 
spacing therebetween in the front-back direction. 
10010) Each rack 14 is provided with a rack fan 15 for 
exhausting air in the upwards diagonal direclion 
theiebehind. Moreover, a housing fan 17 is equipped in the 
space above the rack 14 that is al the highest position on the 
back side of the housing 1 1, so that air is exhausted to the 
outside through a ventilation window 16 at the top edge 
pari of a back door 13. Moreover, ventilation windows 18 
and 19 are provided on the bottom parts of each of the front 
door 12 and back door 13. 

[001 1) In the housing in the rack mount mounting system 
m the example of embodiment according to the present 
invention, structured as described above, when each of the 
rack fans 1 5 and the housing fan 1 7 arc rotating, the air that 
flows in through the ventilation windows 18 and 19 in Ihe 
front door 12 and the back door 13 enters into each of the 
racks 14 through the inside of each of the doors, as shown 
by the arrows, and is exhausted in the diagonal upwards 
direction towards the back by the rack fans 15 to flow 
upwards due to the chimney effect of the space between the 
front side racks and the back side racks, to be exhausted to 
the outside through the ventilation window 16 at the top 
edge part of the back door 13 by the housing fan 17 that is 
equipped at the top part within the housing 1 1. This airflow 
conveys the heal generated in each of the racks 14 to the 
outside of the housing II, preventing increases in 
temperahnc of each of the racks 14 within the housing 1 1 
[00121 Moreover, if there is a failure causing the rack fan 
15 of, for example, the rack 14 that is the lowest rank on 
the front side to stop, the height of installation of the rack 
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14 on the back side, which faces this rack, is offset, so the 
hot air that is exhausted from that rack 14 does not flow 
into the rack wherein the fan has stopped, and thus there 
will be no increase in temperature, due to that hot air, of the 
devices within the rack for which the rack fan has stopped. 
Moreover, because the highest rank of the rack 14 on the 
front side is in proximity to the ceiling of the bousing 1 1, 
the space in the vertical direction between the front racks 
and the back racks is in a form that is connected directly to 
the space thai is above the rack at the highest rank of the 
back racks, wherein the housing fan 17 is installed, thereby 
increasing the chimney effect so that the upwards 
movement of the hot air in the space to the vertical 
direction is increased, where this aspect also suppresses the 
influx of hot air into the rack wherein the rack fan has 
stopped. 

[0013] In this way, even if a rack fan stoppage were to 
occur within a housing as set forth in the rack mount 
mounting system of the example of embodiment according 
to the present invention, it is still possible to avoid 
increases in temperature of the devices of the rack, and 
thereby preventing problems such as deterioration of the 
electronic components and malfunctions of devices. 
[0014) 

[Effects of the Invention] In the present invention, as 
explained in detail above, a plurality of ranks of racks are 
installed on both the front side and the back side of a 
housing in the vertical direction, with the front surfaces 
thereof facing towards the outside, a fan for exhausting air 
in the diagonal upwards direction towards the back is 
installed in each rack, where the racks on the front side and 
the racks on the back side are disposed with a specific, 
dimensional spacing therebetween in the front-back 



direction, and with the installation heights thereof offset 
from each other so that even if a failure were to occur 
causing a given rack fan to stop, there is an installation 
height offset between that rack and the facing rack so that 
the hot air exhaust through the rack fan of the facing rack 
does not flow into the rack for which the aforementioned 
fan has stopped, and thus there is no increase in 
temperature due to the heated air in the devices within the 
rack for which the rack fan is stopped Consequently, even 
if a rack fan stoppage were to occur within a housing as set 
forth in the rack mount mounting system of the example of 
embodiment according to the present invention, it is still 
possible to avoid increases in temperature of the devices of 
the rack, and thereby preventing problems such as 
deterioration of the electronic components and 
malfunctions of devices. 
[Simple Explanation of Drawings) 

[Fig. 1] A schematic side view diagram of a housing 

according to one example of embodiment of a rack mount 

mounting system as set forth in the present invention. 

[Fig. 2] A schematic side view drawing of a housing 

according to a conventional rack mount mounting system. 

[Explanation of Codes I 

1 1 : Housing 

12: Front door 

13: Back door 

14: Rack 

15: Rack fan 

16: Ventilation window 

1 7: Housing fan 

1 8: Ventilation window 

19: Ventilation window 



[FIG. I) 

12: Frontdoor . 

14: Rack 

1 1 : Housing 

17: Housing fan 

16: Ventilation window 

M: Rack 

13: Backdoor 

15: Rack fan 



[FIG. 2] 

2: Front Door 

1 : Housing 

4: Rack 

3: Back door 

5: Rack fan 
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